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PUGILLUS FUNGORUM VENEZUELENSIS 


RAKAEL A. ToRO(*) 


Since the publication of Chardon & Toro’s Mycological Explora- 
tions of Venezuela (1), in which the number of known species of 
Venezuelan fungi was raised to a little over 1100, there have ap- 
peared a few short papers dealing with this subject. Sydow (4) 
adds seven new species in a revision and addition to his former Fungi 
Venezuelani; the author (5) adds three, and Kern (2), four, in their 
respective reports of the expedition of Kern and Toro in 1934. 
Linder (3) presents the results of his studies of several members 
of the Imperfecti collected by Chardon & Toro in 1932. 

The present paper represents an attempt to identify some of the 
specimens which were collected in the course of the several trips to 
Venezuela. 


IRENE LARVIFORMIS (P. Henn.) Stev., Annal. Mye. 25: 425. 1927. 
Meliola larviformis P. Henn. Hedwigia 43: 362. 1904. 
Appendiculella larviformis (P. Henn.) v. Hohn., Sitz. K. Akad. 

Wien. 128: 556. 1919. 

This is one of the few species of the group Meliolinae which show 
extreme pathogenesis in the host tissue. It forms brown necrotie 
lesions, surpassing the boundaries of the fungus colony. Another 
characteristic of this species is its susceptibility to epipathogens. 
None of the colonies examined were free from ether Helminthosporium 
or Calonectoria sp. 

On Acalypha macrostachya Jaeq. 

La Cumbre, road to Oecumare, Aragua, Chardon & Toro No. 692. 
July 25, 1932. 
~~ (2) Contribution No. 9, from the Department of Botany and Plant Pathology, College 


of Agriculture and Mechanic Arts, Mayagiiez, P. R. Published with the authorization of 
the Dean. 
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IRENINA DALECHAMPIAE Stev., Annal. Myce. 25: 449. 1927. 

This species was hitherto only known from Ecuador. It may be 
also present in Colombia as this second collection comes form the 
Venezuelan llanos. 

On Dalechampia scandens L. 

Hacienda Santa Barbara, El] Palmar, Bolivar, H. Soltero, No. 
1545, Nov. 8, 1932. 


MELIOLA PITHECOLOBII Stev. & Tehon., Myce. 18:9. 1926. 

Our specimen agrees with the description of the species. Some 
of the setae merge in their length with that of M. Meibomiae Stev. & 
Tehon and a closer study may reveal that both are identical. 


On Pithecolobium sp. 
Upata, Bolivar, H. Soltero No. 1539. Nov. 5, 1932. 


MELIOLA SAPINDACEARUM Speg., Rev. Argentina Hist. Nat. 1:29. 1891. 
This species has been previously reported from Venezuela on other 
hosts. 
On Sapindus saponaria L. 
Heda. El Recreo, San Fernando de Apure. H. Soltero No. 1567. 
Dee. 1, 1932. 
Schiffnerula paraparensis sp. nov. 


Fungus epiphyllous, forming loose, irregularly distributed, blackgray, super- 
ficial colonies, often covering the whole surface of the leaf; mycelium brown 
pellucid, septate, nearly straight, 6-7 thick; hyphopodia alternate, one per cell, 
round, entire, about 104 in diameter; sarciniform conidia, dark, four celled, 
globose; fusiform conidia bron, tranversely sepwtate: fruit bodies few, sub- 
globose, same color as the mycelium, at firt parenchymatous and of elongate cells, 
later without cellular structure, sometimes breaking irregularly and exposing a 
clear hyaline substance, 60-80 u in diameter; asci ovoboid, 8-spored, few in 
number, 36-45y in diameter, spores two celled, unequally septate, one cell round, 
the other conical slightly constricted, thick walled, light olivaceous, 20 x 10u. 
(Plate I. Figs., 5-6-8). 

Plagulae semper epiphyllae, tenues, irregulariter densiusculeque sparsae, su- 
perficialiae, atro-grissea, plus minus effusae et magnam folii partem occupantes; 
mycelium ex hyphis plerumque rectiusculis, remotiusculis septatis pellucide 
brunéis constans; hyphopodia alternantia, continua, leves globosa; conidia sar- 
ciniformes 4-cellularia, fuliginea; conida fusiformes brunneas, septata; peri- 
thecia pauca, subglobosa, mycelio concoloribus, contexto primum parenchymatico 
dein superne anhystus per aetatem irregulariter disrupta, stratum interius dia- 
phanum hyalinum relinquentia; asci ovoboidis octoni, puaci; sporae uniseptatae, 
loculis plerumque parum inaequalis, 


A folia viva Bursera tomentosa Tr., y Planch, Prope Parapara, ad 
vias, Chardon et Toro No. 712. (Typus). July 27, 1932. 
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The species is closely related to Schiffnerula pulchra (Sacc) Pet. 
with which it has many points of similarity, such as the shape and 
form of the young perithecia and the possession of two different types 
of conidia. It may be said it is a parallel species which has de- 
veloped under different environmental conditions. 

The systematic position of the genus Schiffnerula v. Hohn. has been 
amply discussed by Petrak (Ann. Mye 26:395. 1928). However, 
he based his conclusions not on examination of the type species; but 
on other material referred to that species. The same is true with 
respect to the genus Questieria Arnaud which he considers a synonym, 
differing from Schiffnerula v. Hohnel in the possesion of Sarcinella- 
like bulbils. 

The author was fortunate to study both, the type of Schiffnerula, 
8. mirabilis v. Hohn and of Questieria, Q pulchra (Sacc.) Arn., and 
to compare these with the specimens examined by Petrak (Elmer No. 
2007 from Borneo and Rabh. Fung. Europ. No 2149). In the case 
of S. mirabilis v. Hohn, on Passiflora foetida (Schiffner No. 2723, 
Urwald von Depock, Buitenzorg, Java), type of the genus, the gen- 
eral characters are as described by Petrak for the Borneo material. 
However, there is also present some conidia resembling a brown 
Fusarium, which are probably the structures refered to by V. Hohnel 
(Fragm. z. Myk. 330. 1909) when he mentions ‘‘sitzenden querge- 
teilten condien’’. These are also figured in the original package. No 
such conidia are mentioned by Petrak, but they are described and 
figured by Arnaud (Les Asterinees J. pag. 188 et. pl. XLI. fig. B. 
1918) for Questieria pulchra (Sacc) Arn. as ‘‘spores resemblant a 
celles des Fusarium. . .’’. In addition to this type of conidia there 
is in Arnaud’s (Desm. Pl. Crypt. de France No. 404)and our, material 
(but not in v. Hohnel’s) a second form. This is of the Sarcinella- 
type, four celled, dark brown bulbils sorrounded by a hyaline, gelat- 
inous-like substance. Thus, this Sarcinella-form represents the only 
difference between Queéstieria Arn. and Schiffernula v. Hohnel. But 
such form is not always constant, as Questieria monotheca (Pat. & 
Gaill) Arn., the first species described under the genus, do not possess 
said conidia. 

In view of these facts we are inclined to agree with Petrak and 
consider Questieria a synonym of Schiffernula. The presence of the 
bulbis of the Sareinella-type in S. pulehra, in our material, and in 
several other akin forms, can be best explained, using Arnaud’s (1. ¢. 
pg. 189) own words, as ‘‘un moyen de résister aux conditions défa- 
vorables d’un climat différent de celui on 1’on recontre habituelle- 


ment’’, 
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ANTIMANOA GRISLEAE Syd., Annal. Myc. 28 :170. 1930. 

Myocopron Guiscafrei Toro Monog. Univ. Porto Rico. 2 : 94. 
1934. 

An examination of the type of Antimonoa at the Farlow Her- 
barium, Harvard University, show that our previous determination 
belongs to this genus and that the host is also the same. Therefore, 
both are corrected here. 

On Grislea secunda Loefl. Chardén and Guiseafré No. 560, 
Knoop’s Park, Los Teques. 


ASTERINA ECHTONOSPORA v. Hohn. Sitz. del K. Akad. Wise. in Wien. 
119 :440. 1910. 

Our specimen agrees in general characters with the type from 
Ceylon (Thwaites No. 497) on Canejera Rheedii. The echinulation of 
the unequally septate spores is typical. This is the first report of 
the species in America. (Plate I, Figs. 4-7.) 

On Ximenia americana L. 

Road Beyond Petare, Chardén and Toro No. 461, July 8, 1932. 


Kerniomyces gen. nov. 


Mycelium superficiale nullum; stromata sparsa, omnino superficialia, dimi- 
diato-scutata,, membrana basali distincta nulla, strato tegente convexulo reticu- 
lato-plectenchymatico plus minus intense olivaceo-brunneo, plica tennui lineari- 
formi simplici rima longidutinali aperta praedita; asci numerosi, clavati, octoni; 
stratis plus minus crassis contextis separati; sporae elongato fusoideae, septa 
transversalis divisae, hyalinae. 


Est Myriangella Zimm. thyriothecia linearia longitudinalis dehis- 
centibus. 

A mycologo preclaro F. D. Kern, in Collegi Pennsylvaniensis Pro- 
fessori, de estudio Flora Tropicalis impirmis merito. 

This interesting fungus gives, at first sight, the impression of a 
Lembosia devoid of superficial mycelium. The character of the fruit 
body and the absence of mycelium places the fungus in the Hemis- 
pheriacea. Shear and Clements (Gen. Fung. pg. 99. 1931) include in 
this Family Hadotia Maire which possess long fusoid, multiseptate 
spores and longitudinally dehiscing fruit bodies. An examination 
of Maire’s drawings and discussi on (Bull. Soc. Se. Nancy III: 16: 
177, Fig. 2, 1906) shows clearly that his, is an Hysteriaceous form, 
related to the type of Lophodermium occuring on grasses. Moreover, 
his illustration shows that the fungus is subcuticular and not superfi- 
cial, as mentioned in the text. Another genus with spindle shaped 
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spores but sub-cuticular perithecia is Moesziella Pet. In this genus, 
the fruit bodies are borne in a collective stroma and dehiscence is not 
always longitudinal. Also Phychopellis Syd. is a Mycrothyrium 
Desm, opening by long slits.’ Stigmatophragmia Tehon & Stout has 
also a subeuticular ascoma; Schizothyrium Desm has two celled spores 
while Phragmothyriella v. Hoehn., as pointed out by the author 
(Mycol. 19 : 71. 1927) is a synonym of Myriangella Zimm, and possess 
a round thyriothecium. 
Type species the following: 


Kerniomyces costi sp. nov. 


Colonies amphigenous, widely separate, 2.5-5 mm, in diameter grayish black, 
not shiny, smooth; evident superficial mycelium absent; thyriothecia lineal, 
longitudinally dehiscent, lembosioid, rarely y-shaped by confluency, margin entire, 
eomposed of olivaceous brown, septate cells which form a close network, ap- 
perture 40-80 u wide; exposing the contents which are hyaline when fresh, 
brownish when dry, 123-138 X 176-2744; asci numerous, ellipsoid, tunicate 
above, short pedicellate, 8—spored, somewhat bent, separated by a thick-gelatinous, 
paraphysoid tissue which is hyaline-olivaceous at first brownish with age, 58-68 x 
18-26; spores filiform, distributed in two rows or somewhat inordinate, thin 
walled, 3-4 septate, not constricted, hyaline, 29-37 X 46. (Puare I, Figs. 
1-2-3.) 

Plagulae amphigenae irregulariter laxeque disperseae, atrogriseae, tenues; 
mycelium superficiale nullum; thryothecia densiniuscule distributa, semper exacte 
lembosioidea, linearia, recta vel curvata, haud raro in forman signi Y confluentia, 
rima angusta longitudinali aperta; asci ellipsoidei, antice late rotundati, postice 
brevissima stipitati, octoni, sporae distichae vel fasciculatae, clavulatae, hyaline, 
ad septa non constrictae. 


Ad folia viva Costus macrostachys H. B. K., Toro No. 93, prope 
Ocumare de la Costa ad vias, Dee. 1930. 
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EXPLANATION OF PLATE 
Kerniomyces Costi gen. et. sp. nov. 


Fig. 1. Photomicograph of the thyriothecium. 

Fig. 2. The gelatinuos matrix in fruit body. Note the ascus with multi- 
septate spores imbedded in it. 

Fig. 3. Photograph of a piece of the leaf of Costus macrostachys showing 
a number of the fruiting bodies. 


Asterina echinospora v. Hohn. 


Fig. 4. Leaf of Ximensia americana showing distribution of fungus. 
Fig. 7. Fruit body of Asterina echinospora. 


Shiffnerula paraparencis sp. nov. 


Fig. 5. High power micophotograph of mycelium and bulbills. Note the 
fusarium-like brown spore. 

Fig. 6. Leaf of Bursera tomentosa showing the moldy appearance of fungus. 

Fig. 8. Low power micophotograph of mycelium, hyphopodia, bulbilis and 
conidia. 
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THE NUTRITIVE VALUES OF SOME FORAGE CROPS 
OF PUERTO RICO? * * 


II. Legumes, Grasses and a Mixture 


By JosEepH H, AXTMAYER, G. RiveERA HERNANDEZ and D, H. Cook, of the 
Department of Chemistry, School of Tropical Medicine, 
San Juan, Puerto Rico. 


The studies reported in this paper and that published previously 
(1) are reports of investigations which aim to gather information 
concerning the nutritive values of forage crops used in Puerto Rico, 
or which could be used, after a complete study of their nutritive 
values. This would be especially valuable in the case of new crops 
used in soil conservation, and we believe that studies of this type 
will help materially in encouraging the planting of good forage crops, 
thus reducing the cost of production of milk and other animal by- 
products. Puerto Rico imports large quantities of concentrates for 
use in the dairy industry. 

It seems to be unnecessary to review the literature relating to 
the methods used in conducting such a study, since this has been 
done repeatedly in the States. The papers consulted have already 
been reported in the previous article (1) and are given (2) at the 
end of this paper. 


MATERIALS AND EXPERIMENTAL DETAILS 


The animals used in our digestion trials were native sheep, of 
ages ranging from six to eight months when purchased. 

The grasses and legumes studied, viz., Yaragué and Merker grasses, 
soy bean in bloom and full pod, velvet bean in bloom and full pod, 
and pigeon pea before the blooming stage, were grown at the Station 
at Rio Piedras. The material was cut early every morning and 
brought to us. It was then cut up into pieces ranging from two to 
four inches in length before weighing and feeding. 

Metabolism cages 31% feet long, 2 feet wide and 3 feet high, were 
used for the sheep. Each cage was provided with a screen top for 
ventilation and a double bottom for the collection of the feces and 
urine separately. The box containing the feed and water can was 


1 Cooperative project between the Agricultura] Experiment Station of the University of 
Puerto Rico and the School of Tropical Medicine. 

2 Field work was conducted at the Experiment Station at Rio Piedras. 

* Study made possible from grant-in-aid of the Bankhead-Jones Act of the U. S. Oon- 


gress, 1936. 
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placed in the cage in such a manner as to reduce scattering to a 
minimum. 

The animals were kept in a cemented floor stable during a ten- 
day preliminary period on the ration which was to be tested. They 
were then transferred to the cages and the experimental period 
proper, of another ten days duration, was begun. 

The following data were collected during each of these ten-day 
experimental periods: (1) initial and final weights of the experi- 
mental animals; (2) daily weights of the feed offered; (3) daily 
weights of the feed refused; (4) daily weights of the feces elim- 
inated; (5) daily volumes of water offered and refused; and (6) 
daily volumes of urine eliminated. These data were collected at 
the same hour every day, and aliquots of the feed offered and refused 
and of the feces and urine eliminated were taken to the laboratory 
for analysis. 

All analyses reported in this study were performed in accord- 
ance with the Methods of the Association of Official Agricultural 
Chemists. 

The solid samples were dried in an air oven at 100°C. The 
composite aliquot samples of the feces and the urine were kept in 
a refrigerator, xylol being added to the urine as a preservative. 
The samples of dried feed and refuse were kept in closed paper 
bags and ground in a Willy mill at the end of each experimental 
period. The feces were treated in the same manner. The ground 
material in each case was thoroughly mixed and sufficiently large 
portions were put into bottles provided with screw stoppers to be 
preserved for analysis. The indicator used in the titration of the 
acid solution in which the ammonia was collected, upon the distilla- 
tion of the diluted solution obtained during the Kjeldahl digestion, 
was a solution made up of ten parts of a saturated methyl red solu- 
tion in 50 per cent of aleohol and one part of a 0.25 per cent solu- 
tion of methylene blue in water. This indicator gives a very sharp 
end-point. 

The results obtained in last year’s experiment for the determina- 
tion of the endogenous and metabolic nitrogen when sheep were fed 
a nearly nitrogen free ration were used in this study. 


Data AND Discussion 


A total of fourteen digestion trials, together with all the chemical 
analyses required, was performed during the year. Table A, which 
records the schedule followed in these trials, contains also informa- 
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tion regarding the stage of maturity of the material, the fertilizer 
applied and the number of animals used in each trial. We used a 
mixture composed of 114 parts by weight of Merker grass and 1 
part of pigeon pea in Trial 14 as preliminary to the type of trials 
which are being planned for next year. The number of animals used 
in each trial was larger than that used last year. This was done 
for the purpose of eliminating individual differences as much as 
possible. 

Table I contains a summary of the weights of the wet and dry 
feed and feces consumed and eliminated, respectively, and of the 
volumes of water consumed and urine eliminated. in each of the 
fourteen trials. Since the animals would feed ad libitum, the 
amounts of feed and water offered was always greater than could 
be consumed. 

The percentages of nitrogen.in the feed, refuse and feces were 
calculated on the dry basis, while in the case of the urine, the analyses 
are given on the percentage by volume basis. These data are given 
in Table II. The highest content of nitrogen in the legumes studied 
was found in the pigeon pea, Trials 10 and 11. It will be noticed 
that the nitrogen in the refuse was found to be either higher, Trial 
10, or equal, Trial 11, to the nitrogen of the feed. This is explained 
by the facts that the sheep consumed the leaves and stems in the 
same proportion as these were present on the fresh feed. Such was 
not the case with the other legumes. In the case of the grasses, the 
nitrogen in both the feed and refuse was higher for the Merker 
grass than for the Yaragua grass. 

Table III presents the values for the endogenous or urinary 


nitrogen, and the metabolic or fecal endogenous nitrogen excreted by 


sheep fed a low nitrogen but otherwise complete ration. These eal- 
culations have been taken from previous studies in this laboratory 
and are applied in the calculations of the biological values of the 
proteins of the various legumes and grasses studied. 

A summary of the data collected during the trials upon which 
the determinations of the biological values of the proteins are based 
is given in Table IV. The protein efficiency or biological value of 
a feed is taken as the total nitrogen retained by the experimental 
animal in percentage of the total nitrogen absorbed. It is also 
denoted as the percentage of the total intake absorbed. Differences 
in the digestibilities of different proteins do not affect their biological 
values although these may vary with the use the body makes of 
the protein. Sufficient non-nitrogenous food must be taken into the 
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body when the biological value of a protein is determined so that 
none of the protein will be utilized as a source of energy. There 
must be an intake of protein large enough to indicate a positive 
balance, but not too high to be in excess of the quantity needed for 
maximum growth because this excess intake will be effective in lower- 
ing its true biological value. 

The mathemathical formula used in calculating the value is given 
as. follows: 


Biological value= 
100 l cfood N-Food N mm feces-Body N in feces)-(Urine N-Body N in ian! 


Food N-(N in feces — Body N in feces) 


100 Food N retained 
wal x Absorbed N 


The terms ‘‘Body N in feces’’ and ‘‘Body N in urine’’ refer to the 
metabolic nitrogen in the feces and the endogenous nitrogen in the 
urine, respectively. as determined in a digestion trial with the ani- 
mals receiving a nitrogen-free or nitrogen-low ration. The former 
term is obtained by multiplying the weight of the total dry feed 
intake by the metabolic nitrogen in the feces per gram of dry nitro- 
gen-free matter ingested. while the latter term is calculated by mul- 
tiplying average body weight of the animal in kilograms by the 
endogenous nitrogen per kilogram of body weight. 

It will be noticed that the results show low biological values for 
the legumes studied, although they seem to be in accordance with 
the data on legumes obtained in the United States. Since legumes 
are rich sources of proteins, a high intake is to be assumed in an 
ad libitum feeding trial, and this will tend to give a low biological 
value. 

The value for the Merker grass is the lowest obtained for any 
of the grasses studied so far. We are planning to repeat these trials, 
since this grass is believed to be of good forage value. 

Tables V and VI contain the data relating to the proximate 
chemical compositions of the forage crops’studied. The methods of 
the Association of Official Agricultural Chemists were used in these 
analyses. Although the material was analyzed for total moisture as 
soon as received, it is possible that some moisture was lost during 
packing and transportation. 

The proximate analyses on the dry basis of the feed fed and 
refused and of the feces eliminated are given in Tables VII and 
VIIT, respectively. 
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The individual coefficients of apparent digestibilities of the 
nutrients in the legumes and grasses, as determined with each ani- 
mal in a trial together with the average value for each trial, are given 
in Table IX. There are also included the average biological values 
for each triai which has already been given in Table IV. The per- 
centage of each nutrient in a feeding stuff which is digested is 
termed the coefficient of digestigility, or digestion coefficient, for that 
nutrient in the feed. The values are computed with the following 
equation: 


Coefficient of apparent digestibility = 


100 x Substance in the feed fed - Substance in the feces eliminated 
Substance in the feed fed. 


The digestibilities of nutrients in a concentrate cannot be deter- 
mined by conducting digestion trials in which the concentrate con- 
stitutes the whole ration, because of inspfficient bulk. Coefficients of 
digestion of the ash are not given, because at present no method is 
available by means of which correct values for the digestibility of 
mineral elements may be obtained. It has been shown that part of 
the absorbed minerals are excreted through the gut and cannot be 
separated from that part of the feed which is not absorbed. Diges- 
tion coefficients are used in calculating the amount of digestible 
nutrients in a feed, thereby measuring its nutritive value. 

The values for the digestible nutrients per hundred weight as 
determined with the data given above for the legumes and grasses 
studied are given in Table X. There are also included in this table 
values for the nutritive ratios. This term applies to the proportion. 
or ratio, between the digestible crude protein and the combined diges- 
tible carbohydrates and fat. In computing the ratio, the total diges- 
tible fat is multiplied by 2.25 because fat produces this times as much 
heat in being oxidized in the body as do the carbohydrates. 


The formula used in computing the second term of the ratio is: 





(Digestible fat x 2.25) + (digestible carbohvdrates ) 
Digestible crude protein 





The second term of the numerator includes the digestible crude 
fiber. The term nutritive ratio is used to denote the proportion of 
digestible protein in comparison with the other nutrients. 

Nutritive ratios may be narrow, that is, when the feed has much 
digestible crude protein in proportion to the digestible carbohydrates 
and fat; and wide, when the reverse is true. The digestibility of 
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all nutrients in a feed tend to be lowered ag the nutritive ratio 
widens. This is especially true for proteins, being less specific for 
the other nutrients. : 

Table XI contains data relative to the yield per cuerda* of 
digestible nutrients of the green legumes studied. 

By the use of the average percentages of total protein in feeds, 
the average coefficients of digestion, and the average biological values 
it is possible to compute the ‘‘net protein’’ values of feeds as shown 
by Mitchell and Villegas (8). The value is obtained by multiply- 
ing the value for the coefficient of digestibility, which gives us the 
content of digestible protein in the feed, by the biologival value 
and dividing by 100. This value may be of use in evaluating a 
feed or diet with respect to its ability to satisfy a given protein 
requirement or in the preparation of a ration which would meet the 
protein requirement of an animal most satisfactorily under specified 
conditions. The data for the ‘‘net protein’’ values for the legumes 
studied are given in Table XII. 

Table XIII has been prepared to show the total yield in cal- 
cium and phosphorus per cuerda and per ton of the legumes studied. 

The fattening capacity of the legumes and Merker grass are given 
in Table XIV while Table XV contains a summary of the nutritive 
indexes determined in these studies. 


SUMMARY 


The biological values of the proteins of the legumes studied range 
from 32 to 63. These are lower than the value for the Yaraguaé 
grass or for the grasses studied previously. The low values obtained 
for the legumes are explained on the basis of a higher intake of 
protein when the legumes are fed alone, since it has been repeatedly 
shown that biological values decrease with an increase in the pro- 
tein level intake. Soy bean in the full pod stage yields the high- 
est biological value of the legumes studied. 

Pigeon peas, before blooming, show. on the dry basis, the high- 
est percentage of crude protein and the lowest for ash of the legumes, 
while the ether-soluble extract percentage is second highest to soy 
hean in the full pod stage. 

The sheep fed the Yaragua grass left the greatest amount of 
refuse. This grass has a characteristic odor and taste which seems 
to make it unpalatable. 


* A cuerda is a unit of land measure used in Puerto Rico equivalent to 0.954 of an 
acre. 
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The coefficients of digestibility for the different nutrients are 
lower for -Yaragua grass than for the legumes studied. 

Soy beans in the full pod stage of maturity yield the highest 
value for the total digestible nutrients followed closely by the pigeon 
pea in the before-flowering stage. 

The nutritive ratios obtained are narrow with the exception of 
the Yaragué grass which have a very wide ratio. © 

The yield of total ether-soluble extract in pounds per cuerda is 
highest in the case of the soy bean in the full pod stage of maturity. 
The velvet bean in the same stage yielded the highest weight of 
total crude protein and of total digestible matter. 

The ‘‘net protein’’ values as obtained with the legumes is high- 
est in the case of the soy bean in the full pod stage, being followed 
by the velvet bean in the same stage of maturity. 

Pigeon peas in the before-flowering stage of maturity show the 
highest fattening value of all the legumes studied. The Merker grass 
value is far below that of any of the values for the legumes. 
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NUTRITIVE VALUES OF 


SOME FORAGE CROPS 


THE NUTRITIVE VALUES OF SOME FORAGE CROPS 
OF PUERTO RICO 


I. Grasses, 


Corrections: 


On page 106, the third line of the heading of Table 2 should read: ‘‘and 


Body Nitrogen in Urine per 1000 Grams of Body Weight, Based’’. 


of 0.335, 


On page 107, under the column headed by ‘‘Body Nitrogen in Urine Per 
Kilogram of Body Weight’’ should read 0.535 instead of 0.801 and 0.372 instead 
Under the column headed by ‘‘ Average Body Nitrogen in Urine Per 


Kilogram of Body Weight’’ should read 0.561 instead of 0.526. 


TABLE A 
SCHEDULE'FOLLOWED STARTING SEPTEMBER 22, 1937 TO MARCH 29, 1938 











Trial 
No. 


| 
| 
| 
} 
| 





| 
Preliminary | Experimental 





Animal 
Number 











Period Period 
Ration } eA | ll icainsnteceaiai Reaciaileihininc 
| Starts | Ends Starts Ends 
— = | — —— | ——EES 
| Soy Bean (in flower) N-P-K]} | | 
Otootan variety | Oct. 12..| Oct. 22..| Oct. 22..| Nov. 1 
Soy Bean (in flower) N “P-K) | | 
Otootan variety | Oct. 22..) Nov. 1..} Nov. 1 Nov. 11 
| | 
Soy Bean (in full-pods) N | 
P-K | | | 
Otootan variety ke Nov. 1..| Nov. 11.} Nov. 11.] Nov. 21 j 
Soy Bean (in full-pods) N- 
P-K 
Otootan variety |} Nov. 11.) Nov. 21.| Novy. 21 | Dec. 1..| 
Velvet Bean (in flower) N j 
P-K f | Nov. 21.] Dec. 1...| Dee. 1...| Dee. 11 
| 
Velvet Bean (in flower) N- | | | | 
P-K | Dee. 1..| Dee. 11.| Dec. 11.] Dee. 21.| 
Velvet Bean (in full-pods) | | | | | 
N-P-K ..-} Jan. 2...) Jan. 12..) Jan. 12../ Jan. 22 
Pigeon Pea(before blooming)! | | | 
N-P-K..... | Jan. 22..| Feb. 1..| Feb.1..| Feb. 11] 
| | 
Pigeon Pea (before blooming) | | | 
N-P-K ¥ | Feb. 1..| Feb. 11.) Feb. 11.) Feb. 21.| 
| 
Yaragua, N and P | Sept. 22 Oct. 2...| Oct. 2 Oct. 12. .} 
Yaragua, N and P 4¢.2...| Oct. 12..| Oct. 12 
| | 
Merker Grass (N only) | Feb. 11.) Feb. 21.) Feb. 2t.! Mar. 3.. 
| | 
Merker Grass (N only) | Feb. 21 Mar. 3..| Mar. 4..| Mar. 14. 
| 
Merker Grass (N only) M44 | | | 
Pigeon Pea (before | | | | 
Se) ee | Mar. 9.) Mar. 18.) Mar. 19,| Mar. i 


16-17-18-20-21 


| 40-41-42-43-44 


16-17-18-20-21 


40-41-42+43-44 


| 16-18-20-21 


40-41-4244 


|} 16-17-18-19-20-21 


16-17-18-19-20-21° 
I~ 2- 3- 4-40-44 


16-17-18-19-20-21 


| 16-17-18-20-21** 
| Oct. 22. .} 40-41-42-43-44 


1-3-4-40-41 
16-17-18-19-20-21 


1-3-4-5-6-41 








*All animals in preliminary period. 


**T his trial is not included in the calculations. 
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TABLE II 


PER CENT NITROGEN IN FEED FED, REFUSE LEFT, FECES AND URINE 
(FEED, REFUSE AND FECES ANALYSES, PER CENT ON DRY BASIS) 
(URINE ANALYSES, PER CENT BY VOLUME) 





























Nitrogen | Nitrogen 
Trial n in refuse Animal Nitrogen | Nitrogen 
No. Ration feed fed left 0. in feces in urine 
% % % 
i — 

16 1.71 0. 37 

17 1.84 0. 61 

Bivcdes Soy bean (in flower) Otootan. . 2.42 1. 64 18 1. 93 0. 60 

variety 20 1. 90 0. 65 

21 2.00 0. 54 

40 1.70 0. 56 

41 1, 67 0. 54 

Bo vask Soy bean (in flower) Otootan 2. 66 1. 62 42 1, 86 0. 57 

variety 43 1.70 0. 53 

44 1.71 0. 53 

16 1. 83 0. 42 

17 1,97 0. 82 

Gs. ce Soy bean (in full pods)... 2. 60 1. 55 18 2.13 0. 83 

Otootan variety 20 1. 98 1,07 

21 2. 40 0. 92 

40 1.91 0.79 

41 2.11 0. 95 

Ricks Soy bean (in full pods)...... 2. 58 1.61 42 2. 16 1.05 

Otootan variety 43 1.84 1.00 

44 1, 98 1,29 

16 2. 23 0. 45 

Siupbed Velvet bean (in flower)...... 2. 48 1. 67 18 2. 45 0. 52 

20 2. 40 0. 65 

21 2. 64 0. 52 

40 2. 69 0.74 

i Velvet bean (in flower)...... 2. 53 1. 67 41 2.99 0. 68 

42 2. 61 0. 65 

44 2. 63 0. 78 

16 3. 36 0. 41 

17 3. 58 0. 45 

Basse Velvet bean (full pods) NPK. 2.61 2.05 18 3. 36 0.45 

19 3. 06 0. 41 

20 3. 57 0.41 

21 3. 69 0. 53 

1 2. 87 1.42 

3 2. 69 2.12 

4 2. 83 1. 58 

cdse Pigeon peas (before blooming). 3. 42 3. 57 40 2. 55 1.35 

N-P-~K 41 2. 56 1.17 

16 2. 61 1.07 

17 2.74 1. 67 

18 2. 83 1, 86 

| gait Pigeon a (before blooming). 3.05 3. 05 19 2.72 1, 24 

N-P- 20 2.44 1.92 

21 2. 81 1. 35 

40 1,22 0.19 

Brees Yaragua—N and P........... 0. 80 0. 44 41 1. 34 0. 12 

42 1,37 0. 24 

43 1,21 0. 20 

44 1.31 0.19 

1 1.92 0. 55 

3 2. 16 0. 66 

RS Merker grass (N only)....... 1.80 1, 33 4 1.85 0.45 

40 1. 80 0. 49 

41 1, 67 0. 46 

16 1, 38 0. 34 

, 17 1.47 0. 39 

ae Merker grass (N only)....... 1, 56 1.05 8 1. 49 0. 40 

9 1.40 0. 42 

20 1,38 0. 35 

21 1.41 0. 45 

1 2. 50 0. 56 

3 2. 40 0.71 

14......| Merker grass (N only) 1%.... 1,97 1.16 4 2. 51 0. 48 

Pigeon peas (before 5 2.42 0.71 

blooming) 1 6 2. 57 0. 58 

41 2. 23 0. 45 
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TABLE III 


MAINTENANCE REQUIREMENT OF LAMBS AVERAGING 16.96 KILOGRAMS IN 
WEIGHT, BODY NITROGEN IN FECES PER GRAM OF DRY MATTER INGES- 
TED, AND BODY NITROGEN IN URINE PER KILOGRAM OF BODY WEIGHT, 

BASED ON TEN-DAY TRIALS DURING WHICH NEARLY NITROGEN-FREE 

RATIONS WERE FED 


FORAGE CROPS 


467 








Body Average Body Body Average Body 
Nitrogen in Nitrogen in Nitrogen in Nitrogen in 

“eces Feces Urine Urine 

Remarks Lamb | Per Gram of | Per Gram of | Per _—— Per Kilogram 
No. Dry Matter Dry Matter of Body of Body 
Ingested Ingested Weight Weight 

1A Gi  Rewsactdedeasaas Gites! oo Riccccdstecaowees 

2A a rrr Gate °° Bitanséogeaauamae 

3A | ae ar Pear eR POORER RCS 

Value obtained in the year | 1B eee - Cn cereoccce chews Gee ~ Evescdaccdavasee 

1936 to 1937 2B Cee. ‘Evcaaeusabaure bes GG > Tiacceccseaueaden 
3B 0. 0046 0. 0043 0. 565 0. 561 























Tasie IV 
SUMMARY OF METABOLISM EXPERIMENTS UPON WHICH THE DETERMINATION OF BIOLOGICAL VALUES OF PROTEINS IN THE LEGUMES 
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ANALYSES OF GRASSES AND LEGUMES 


TABLE 


FED 


Vv 


WET BASIS 

















“ ~ | | | 
a | 
8 bal = ve 3 | ee 
; 2 SS | Be 3 é w FE 
g g | 8&/ ss] a | & lal 8 
Z Item = ee eS a if 8] = 
— 2 be 2 = 3 = 
2 2 | 52] 83] 8 e|3| 8 
E ° Li =e) = 5 ae 
& oO _ 16) oO < | .) a 
ae bean (in flower) | 
tootan var. N-P-K 83. 60 2. 48 0. 60 5. 36 6.05 1.91 | 0.233 | 0.0424 
4....| Soy bean (in flower) | | 
Otootan var. N-P-K 83.95 2. 67 0. 46 4. 98 6.05 1.89 | 0.236 | 0.0403 
6... we bean (full ye } 
Otootan var. 76. 68 3.79 1, 32 7. 23 8. 52 2.46 | 0.287 | 0.0606 
6... yA bean (full pods) 
tootan var. N-P-K...| 74.97 4. 04 1. 56 42 9. 03 2. 98 0. 305 0. 0615 
, wee vere. a (in flower) 
SR ey 80. 86 2. 97 0. 82 6. 58 7.71 1.06 | 0.232) 0.0256 
8... Velvet y (in flower) | 
_, SSE: 80.77 3. 04 0. 79 6. 64 7. 60 1.16 | 0.233 0.0367 
9.. Valvet bean (full pods) 
| Re wee eee 79.07| 3.42] 0.48| 5.85| 981] 1.37] 0.213! 0.0379 
Bivices Pigeon peas (before | | 
blooming) a _ See 75. 64 5. 21 1. 46 7. 49 8.79 1.41 | 0.217; 0.0500 
11....| Pigeon peas (before 
Seoninns N-P-K...... 74. 21 4.92 1. 43 7. 88 10. 07 1.49 | 0.245; 0.0526 
1....| Yaragua (N and P)...... 75. 18 1.15 0. 66 9. 63 11. 56 1.82 | 0.0779) 0.0437 
2....| Yaragua (N and P)...... 74. 44 1,28 0.77 10. 10 11. 42 1.99 | 0.0832) 0.0518 
12....| Merker grass (N only)...| 79.51 2.31 0.72 6. 52 8. 56 2.38 | 0.079 | 0.0320 
13....| Merker grass (N only)...} 79.51 2.00 0.71 6. 64 8. 80 2.34] 0.060; 0.0322 
Mics a grass (N only) 
plus pigeon peas 
( fore b beening) 3. Be 74.71 3.11 0. 99 8. 45 10. 75 1.99 | 0.177 | 0.0448 
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TABLE VI 
ANALYSES OF GRASSES AND LEGUMES 
FED 
DRY BASIs 
| 
we «| Sw ° we “ ee 
a 38> 2 he 8 | cA 
rr 
F = | es] at] 2 FA “ Fs 
Zz Item z | ~ z 2 " sc g a 
re S$ | gee | 33] 2 Fi 4 2 F 
e 1S fe o oO < i) = 
. ’ 
| 
i be bean (in flower) 
Otootan var. N-P-K 16. 40 15.13 3. 63 32. 70 36. 88 11. 66 1,42 0. 259 
bee ~ bean (in flower) 
tootan var. ~o ag 16.05 16. 63 2. 84 31. 05 37. 70 11.78 1.47 0. 251 
Bi a” bean (full aoe) 
tootan var. 23. 32 16. 25 5. 65 31.00 36. 57 10. 53 1.23 0. 260 
ins a” bean (full pods) 
tootan var. 25. 03 16. 12 6. 22 29. 65 36. 11 11.90 1.22 0. 245 
Pe Vers | a (in flower) 
Tee ehsesdaedene 6 19.14 15. 51 4.27 34. 38 40. 29 5. 55 1,21 0. 134 
8. as velvet x tt (in flower) 
PET TEE 19. 23 15. 80 4.10 | 34.56 39. 53 6.01 1,21 0. 191 
9.. Velvet | bean (full pods) 
i rE 20.93 | 16.36 2.31 | 27.95 | 46.84 6.54 | 1.62 0. 181 
10....| Pigeon (before 
blooming) N-P-K...... 24. 36 21. 38 6.00 30.75 | 36.11 5.76 | 0.89 0. 242 
i. Pigeon (before 
blooming) N-P-K...... 25.79 | 19.06 5.53 | 30.55 | 39.07 5.79 | 0.95 0. 204 
1....| Yaragua (N and 3 hiccaee 24. 82 4. 63 2. 64 38. 80 46. 61 7.32 | 0.314 0. 176 
| Yaragua (N and P)...... 25. 56 5.00 3.03 | 39.50 | 44.74 7.77 | 0.326 0. 203 
12... Merker grass (N i 20. 49 11, 25 3.52 | 31.80 41. 82 11.61 0. 378 0. 156 
13....| Merker grass (N only)...} 20.49 9. 75 3.47 | 32.40 | 42.98; 11.43 | 0.204 0. 157 
14....| Merker grass (N only) | 
eee. igeon peas | | : 
ore blosmaing) Beasts 25. 29 | 12. 30 | 3.91 | 33. 45 | 42. 49 7. 85 0.70 0.177 
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NUTRITIVE VALUES OF SOME FORAGE CROPS 479 
TABLE XI 
DIGESTIBLE NUTRIENTS PRODUCED PER CUERDA* OF GREEN LEGUMES** 
Crude Nitrogen-| Ether- Total 
Trial Dry protein | Crude free soluble |digestible 
No. Ration matter |(N x 6.25)} fiber extract | extract | matter 
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. 
Mvis a4 bean (in flewer) Otootan 
LEE HS Pe OPS pe ee E 1, 968 217 380 530 43 1, 224 
4 Boy t bean (in flower) Otootan 
ME pc cen ene Otss coe es 1, 926 243 | 341 537 28 1, 184 
pC eee 1,947 230 361 534 36 1, 204 
Batak a A nem (full pods) Otootan 
cod Unidas nad ehe can thes 3, 731 485 682 996 166 2, 537 
ee Boyt Sean (full pods) Otootan 
OE ORD pe ORE De 4, 005 497 629 969 2, 561 
AVBRAGB.......... 3, 868 491 656 983 187 2, 549 
° . Velvet bean (in flower).... 4, 976 579 975 1, 502 142 3, 376 
Disses Velvet bean (in flower)...... 5, 000 537 985 1, 584 138 3, 417 
AVERAGE.......... 4, 988 558 980 1, 543 140 3, 39° 
Bis Velvet bean (full pods)....... 5, 860 681 966 2, 333 95 4, 194 
iss. Pigeon pea (before flowering). 2, 436 313 270 572 86 1, 349 
Wb eess Pigeon pea (before flowering). 2, 579 | 315 307 725 90 1, 550 
AVERAGE.......... 2, 508 314 289 88 1, 450 
*One cuerda equals 0.954 acre. 
**All fertilized with N-P-K. 
TABLE XII 
NET PROTEIN VALUES OF COMMON LEGUMES FED SINGLY AND IN 
COMBINATION TO LAMBS WET BASIS 
§ 
3 = 3.3 
'- sae S e 
f, | 3.2 | & | $8] af 
Trial Ration fg es2 } 2. B52 | $e 
No ga. 33% Ss. | =28 | 28. 
28a | Git gog Lay eas 
ess Sac BAS £5% | 388 
-¥ ° a < Z 
Routiae Soy bean (in —— Otootan var...... 2. 48 73 1.81 32 0. 579 
Geccses Soy bean (in flower) Otootan var..... 2. 67 76 2.03 43 0. 873 
POs Voc givens cach céses 2. 58 75 1.92 38 0. 726 
Biisees Soy bean (in full poe} Otootan var... 3. 79 80 3.03 62 1. 88 
Diccns Soy bean (in full pods) Otootan var... 4.04 77 3.11 63 1. 96 
Pc casccscciaeveccecs 3. 92 79 3.07 63 1.92 
, ee Velvet bean (in flower) N-P-K........ 2.97 75 2. 23 54 1. 20 
Gevsecs Velvet bean (in flower) N-P-K........ 3. 04 68 2.07 52 1.08 
VEE < vb sdcuecadhceaces 3.01 72 2.15 53 1,14 
Qicceds Velvet bean (in full pods) N-P-K..... | 3. 42 71 2.43 63 1. 53 
re Pigeon pea (before plooming} N-P-K.. 5. 21 60 3.12 40 1.25 
) RE Pigeon pea (before blooming) N-P-K.. 4.92 64 3.15 49 1. 54 
pa eee ee 5.07 62 3.14 45 1.40 
Misses: Merker grass (N only 1= plus 
pigeon pea (before blooming) 1....... 3.11 52 1,62 63 1,02 
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TABLE XIII 


YIELD: OF CALCIUM AND PHOSPHORUS PER CUERDA AND PER TON OF 
GREEN LEGUMES : 












































Yield per Cuerda | Yield per Ton of 
Green Dry of 
forages | | 
Trial Ration per per 
No. cuerda;} cuerda | Calcium |Phospho-| Calcium |Phospho- 
tons* Ibs. rus rus 
Ibs. Ibs. Ibs. Ibs. 
Soy bean (in flower) Otootan var. 6 1, 968 27. 95 5.10 4. 66 0. 85 
4....| Soy bean (in flower) Otootan var. 6 1, 926 28. 31 4.83 4.72 0. 81 
Pa 6 ooh ced tsle sie onc 1,947 28. 13 4. 96 4. 69 0. 83 
5....| Soy bean (full pods} Otootan var.. 8 3, 731 45. 89 9. 70 5. 74 1.21 
6....| Soy bean (full pods) Otootan var.. 8 4, 005 48. 86 9. 81 6.11 1. 23 
; AVERAGE. ........... pave shee 3, 868 47. 38 9.75 5. 92 1.22 
7....| Velvet bean (in Sen) Base wes 13 4, 976 60. 21 6. 67 4. 63 0. 51 
8....| Velvet bean (in flower).......... 13 5, 000 60. 50 9. 55 4. 65 0. 73 
I 6 ccen xen a0ked elaine. 4, 988 60. 36 8.04 4.64 0. 62 
9....| Velvet bean (full pods).......... 14 5, 860 59.77 10. 61 4.27 0. 76 
10....| Pigeon pea (before blooming).... 5 2, 436 21. 68 5.90 4.34 1,18 
11....| Pigeon pea (before blooming). ... 5 2, 579 24. 50 5. 26 4.90 1.05 
PS so ote tees ccluws sakes 2, 508 23. 09 5. 58 4. 62 Lil 
*Yields obtained at the Experiment Station. 
TABLE XIV 
VALUE OF THE LEGUMES IN FATTENING 
Average 
dry Number | Average | Increase | Increase 
matter | Number] of days | weight in in 
Ration ingested of in ex- | of lamb | weight | weight 
per head | animals | periment; Kgms. . | Percent 
Gms. 
Soy bean (in flower) Otootan var..... 5, 968 10 20 18.38 |(4) 0.962 | (6) 5.23 
Soy bean (full pods) Otootan var..... 6, 960 10 20 17.44 0. 808 4. 63 
Velvet bean (in flower)............... 6, 464 8 20 17.74 0. 883 5.02 
Velvet bean (full pods)................ 6, 874 6 10 15. 76 0.717 4. 56 
Pigeon pea (before blooming)......... 5, 502 ll 20 15.70 1.92 12. 22 
Merker grass (N only)................ 6, 701 11 20 17. 62 0. 246 1.39 
Merker grass (N only) 1% plus 
pigeon pea (before blooming) 1.... 6,911 6 10 16.12 0. 473 2.94 























(4)—Average decrease in weight. 
(b)—Per cent decrease in weight. 
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ALTERNATE HOST PLANTS OF THE PINK BOLLWORM, 
PECTINOPHORA GOSSYPIELLA (SAUND.), 
IN PUERTO RICO 


By L. Courtney Firs, U. 8. Department of Agriculture, Bureau of 
Entomology and Plant Quarantine ?,? 


INTRODUCTION 


A knowledge of the importance that alternate host plants play 
in the perpetuation of the pink bollworm, Pectinophora gossypiella 
(Saund.), from one cotton crop to the next is valuable in formulat- 
ing methods for its control. Heretofore this problem has been lit- 
tle studied in Puerto Rico. 

Puerto Rico is comparatively rich in Malvaceae, the only family 
of plants that has been found to include species attacked by this 
pest, 19 genera and 59 species having been recorded. Other than 
cotton, however, only 5 genera and 9 species of food plants of the 
pink bollworm are found on the Island. The importance of each 
of these food plants in maintaining the pink bollworm in the absence 
of cultivated cotton is briefly discussed in the following notes. 


MonrTEZUMA 


Maga, Montezuma speciosissima, is a tree endemic to Puerto Rico. 
It has been planted along roadsides as an ornamental and for shade, 
but it is also found on waste land in mountain ranges. The tree 
is most abundant in the cotton-growing region on the north coast 
between Aguadilla and San Juan. The wood is used in making fur- 
niture, interior woodwork, musical instruments, fence posts, ete. 
The large. showy flowers are bright red and remain on the plant 
several days after opening. Every tree bears numerous seed capsules 
which average 11% inches in length and 114 inches in diameter, and 
each pod contains several naked seeds. 

The relation between the time of abundance of mature seed cap- 
sules on this tree and the seasons of cotton production on the north 
coast is shown in Figure 1. It will be noted that few or no mature 
seed capsules are found on this plant during June, July, August, 


1 Working in cooperation with the Puerto Rico Experiment Station of the United 


States Department of Agriculture. ; 
2The writer is greatly indebted to Mr. José Otero, Librarian of the Insular Experiment 
Station, for the identification of the various plants mentioned in this publication. 
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and September. Buds and flowers, however, are produced in abun- 
dance during the entire year. 


Counts for pink bollworm infestation were made in the fruiting 
forms of maga during the first week of each month from November 
1936 to May 1937. inclusive. The area surveyed included most oi 
the commercial cotton-growing districts along the north coast between 
Aguadilla and Camuy (43 kilometers). Large samples of pods and 
buds were taken about every 24% kilometers in this area. 


The results of examination of the mature seed capsules are sum- 
marized in Table 1 and graphically illustrated in Figure 1. It will 
be noted that the average percentage of infested seed capsules grad- 
ually decreased from 30 percent in November 1936 to 1.1 percent 
in May 1937. The highest percentage of infested pods was 54.3 
percent, recorded in November at Camuy. Even as late as April 
the pod infestation averaged 10.6 percent, ranging from 2 percent 
at Isabela to 28 percent at Aguadilla. Also, of 100 pods examined 
at Camuy in March 1937, 41 percent were found infested. It will 
also be noted that the infestation was highest on Montezuma specio- 
sissima during the dead season of cotton production, i. e., from Sep- 
tember 30 to January 1. The mature seed capsules, however, are 
most numerous during the planting season. They gradually decrease 
in numbers and by June become very scarce. As shown in Figure 
1, the infestation is carried over on these pods well into the growing 
period of cotton. 


At Isabela, Wolcott (1936) found maga pods continuously in- 
fested from September 1931 to June 1932, the infestation ranging 
from 90 percent in October to 5 percent in March. He examined 
about two samples per month during this period and all were infested. 


The results of pink bollworm infestation counts in large buds of 
maga from December 1936 to March 1937 on the north coast between 
Aguadilla and Camuy are summarized in Table 2. The average 
number of buds found infested was as follows: December, 16.5 per- 
cent; January, 9.3 percent; February, 4 percent; and March, 0.4 
percent. The highest infestation in buds was 35.3 percent in Decem- 
ber at Isabela. It will also be noted that buds were not so heavily 
infested as the pods, the ratio being about 1 to 4. 
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FIGURE 1.—Relation between the planting, growing, picking, and dead seasons 
of cotton production; mean monthly rainfall distribution; oc- 
currence of mature seed capsules on maga, Montezwma spe- 
ciosissima; and pink bollworm infestation in maga pods during 
1936-37 in the cotton area on the north coast ef Puerto Rico. 


TABLE 1—PINK BOLLWORM INFESTATION IN THE MATURE SEED CAPSULES OF Montezuma speciossima 
ON THE NORTH COAST OF PUERTO RICO BETWEEN AGUADILLA AND CAMUY FROM. NOVEM- 
BER 1936 TO MAY 1937, INCLUSIVE * 






































Percentage of seed capsules infested during: 
Distance | shi sielipccean iiailteiiniabeiiigataiat es nenmcittmaiial 
from | | 
Locality ; San Juan | 1936 1937 

| | . — | SR LaY en a AO erm ES, EEN SM 

| Ki 5 | 

Kilometers Pee A ao a | ; | | | : 

| Nov. | Dee. Jan. Feb. | Mar. | Apr. | May 
SA CAAA GANAS GMMR WSR AIRES awe RES azo) cn 
Aguadilla. . 141 | 17.0 | 28.0 1.2 
Agta | 139 | 48.4 | 24.1 | 39.7 | 15.9 0.8 8.0 | 6.4 
Aguadilla 137 | | 10.0 5.0 1.4 
Aguadills 135 | | 9.1 i123} 11.0 22.0 1.1 

e | | j | } 
Isabela | 132 j 24.1 | | 7.0 5.0 0 
Isabela ' 129 | ae 7.0 | 4.0 10.0 3.4 
sa - 12 , | 6.3 2.0 0 
Isabela a 120 31.4 | 8.1 | 17.3 31.6 12.9 9.0 ; 
Quebradillas. lil 34.8 | 37.5 | 33.3 | 8.7 13.0 13.0 0 
Guebredilies 109 16.7 | | 4.8 | , eae 0 

uebradillas 107 11.0 | 20.0 43.4 | 10.4 8.8 4.5 0 

| 

Camuy..... 102 13.3 7.2 9.4 8.0 6.0 0 
Camuy.........| 101 54.3 | 17.3 | 20.8 15.1 0 3.0 0 
Camuy ost | ee , sae safe eee Carian 41.0 TOS Ks tsivess 
AVERAGE . 30.0 21.9 | 24.3 12.8 10.8 10.6 1.1 
Number of pods Average. 51.6 85.2 | 63.4 6 95.8 99.1 116.1 
Examined per Max. 82 120 | 83 149 120 100 203 

sample Min...... 30 | 37 CO 44 48 62 88 61 

\ 
— 


(*) All seed capsules were collected and examined during the first week of each month. 
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TABLE 2—PIN® BOLLWORM INFESTATION IN LARGE BUDS OF Montezuma speciosissima ON THE NORTH 
CoasT OF PUERTO RICO BETWEEN AGUADILLA AND CAMUY FROM DECEMBER 1936 TO MARCH 


1937, inclusive. * 





’ 
































Percentage of infested buds during— 
Ss ia iaiieanis 
From San 
Locality Juan Dee. 1936 1937 
Kilometers a3 ae | 
Jan. Feb. | Mar. 

141 ; | 0 

UU 18.5 0 0 

137 |.. eos oa 0 

135 1.4 0 0 

132 3 0 
129 e 0 0 2.0 

125 BR oath 0 
120 35.3 9.1 11.1 3.1 

Quebradillas....... eee 111 re 16.7 0 0 

Quebradillas........... ; 109 7.1 sie 2.7 0 

Quebradillas....... : Pree oe 107 |... re 14.0 14.3 0 

| 

SNE So's dyes Sones : oe Ree a 4.5 0 0 

Es Ga Cutis’ hin mieten olag ete 101 7.1 10.5 8.3 0 

st RE fie eh casa cactesin'es |) ‘a ; ; 0 
EES Co So RO OT ar Oe ae eye 16.5 9.3 4.0 0.4 
{ Average... 76.7 42.6 28.4 7.6 

Number of buds examined per sample; Max... 119 99 75 51 

{ Min.... | 42 19 7 5 








(*) All buds were examined during the first week of each month. 


AS. many as four mature larvae have been found in one seed cap- 
sule and three in one bud. In the pods the larvae feed almost 
entirely inside the seeds, hollowing-out their contents. When the 
larvae become mature they may tunnel to the outside or remain in 
the seeds to pupate. 


As shown also in Figure 1, the picking season on the north coast 
occurs during a period of heavy rainfall and the planting season 
during the driest period. Mr. U. C. Loftin, in an unpublished report 
submitted in 1931, recommended a reversal of the seasons of cotton 
production in this area so that the planting season would occur during 
the period of heaviest rainfall and the picking season during the 
driest period, thereby establishing uniform cotton seasons for the 
entire island. A further study of this problem by the writer (1937) 
suggested that the seasons of cotton production be adjusted so that 
the dead season would coincide with the period when very few seed 
capsules occur on maga, i. e., from May 1 to July 31 of each year. If 
this were done the pink bollworm would be more limited “n finding 
suitable fruiting forms ou maga in which to breed up in large numbers 
during the dead season between one cotton crop and the next. If such 
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changes were effected the planting season would also coincide with 
the period of greatest rainfall and the picking season with the driest 
period. The growers would greatly benefit by such a practice, since 
a reduction in the pink bollworm infestation would permit them 
to produce more cotton of a superior quality. 


THESPESIA 


Thespesia populnea (emajagiiilla) is a wild tree which occurs in 
waste places on the lower coastal plains, particularly on the south 
coast between Cabo Rojo and Ponce. It has been planted along 
roadsides as an ornamental and for shade. Fruiting forms in all 
stages of development may be found on this plant during the entire 
year. The mature seed capsules average about 1 inch in length 
and about 114 inches in diameter, and each pod contains several 
naked seeds. 


Numerous seed capsules were examined throughout the closed 
season of cotton production on the north coast in 1936 and 1937. 
As shown in Table 3, the mature green pods were found infested 
from September 1936 to March 1937. During this entire period 
the infestation averaged 3.4 percent, the highest being 14.3_ per- 
cent. Thespesia populnea does not, however, become infested until 
after the cotton has been destroyed at the end of the season. These 
data show that the pink bollworm will successfully maintain itself 
on this host plant in the absence of cotton for 4 or 5 months. 


This tree has previously been reported as a host plant of Pecti- 
nophora gossypiella in Hawaii by Fullaway (1909) and Willard 
(1927), in the Virgin Islands by Loftin (1931, and in Puerto Rico 
by Wolcott and Sein (1931). 


TABLE 3—PINK BOLLWORM INFESTATION IN THE MATURE GREEN SEED CAPSULES OF Thespesia populnea 
ON THE NORTH COAST OF PUERTO RICO FROM SEPTEMBER 1936 TO APRIL 1937, INCLUSIVE. 











Date Number Percent 
Locality examined examined infested 
Isabela Sept. 9, 1936. 100 0 
Isabela Sept. 15, 1936. 325 4.9 
Quebradillas. .. : Nov. 5, 1936. 100 0 
Isabela. . : 4 Nov. 5, 1936. * 100 rg 
Isabela Nov. 19, 1936. 70 14.4 
Aguadilla ‘ Nov. 19, 1936. 100 5.0 
Isabela. . Dec. 11, 1936 100 0 
Isabela. . Dec. 12, 1936 100 4.0 
Isabela. ; Jan. 11, 1937 64 4.7 
Isabela ae Feb. 10, 1937 129 3.9 
Isabela. ’ ‘ Feb. 10, 1937.. 67 1.5 
Isabela Mar. 6, 1937 100 4.0 
Isabela... f Apr. 5, 1937 84 0 
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ABELMOSCHUS 


Okra, Abelmoschus esculentus, is cultivated quite extensively in 
all parts of the Island. Since pod infestations of okra as high as 
50 to 90 percent have been recorded in other countries when this 
crop was growing adjacent to heavily infested cotton, it is con- 
sidered a rather favorable host plant of the pink bollworm. Wol- 
eott (1931) reports that even young pods may become infested when 
nearby cotton is infested, necessitating quarantine regulations against 
its exportation. Consequently, as a means of controlling the pink 
bollworm, it would seem logical to avoid the growing of okra during 
the closed season of cotton production. 

Okra has also been reported as a host plant of Pectinophora 
gossyprella in Mexico by Loftin et al (1921), Ohlendorf (1926), 
and Rude (1932), in Egypt by Willcocks (1916), in Africa by Tay- 
lor (1936), in the Virgin Islands by Loftin (1931), and in Austra- 
iia by Holdaway (1926). 

Algalia, Abelmoschus abelmoschus, is occasionally grown in Puerto 
Rican gardens for its musk-scented seeds and for medicinal purposes. 
The large bristly seed pods average around 234 inches in length 
and 11%, inches in diameter. Of 129 pods collected adjacent to 
infested cotton at Isabela, 10, or 7.8. percent, were found infested. 
First-instar pink bollworm larvae were artificially installed on 20 
mature green seed capsules and 10, or 50 percent, became infested. 
One infested pod contained 11 mature larvae and 1 of the third 
instar. These observations indicate that the seed capsules of alga- 
lia are well adapted to the feeding habits of pink bollworm larvae. 


H1tscus 


The majority of the known host plants of the pink bollworm 
belong to the genus Hibiscus, of which at least 18 different species 
have been reported from various countries of the world. Only three 
species, however, were found to be attacked by Pectinophora gossy- 
piella in Puerto Rico namely, H. trilobus, H. bifurcatus, and H. 
sabdariffa. 

Of these three species, Hibiscus trilobus is markedly preferred. 
Ot 87 pods collected 3 or 4 miles from a cotton area during the dead 
season at Boquer6n, 14, or 16.1 percent, were infested. Many pupae 
were found inside the pods, a few pods containing three live pupae 
each. The involucre completely covers the seed capsule except for 
a small opening at the extreme tip. Some of the emerging moths 
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were trapped in this enclosure and died. The seed capsules are 
about 114 inches in diameter and 134 inches in length, and it appears 
that they are well adapted to the feeding habits of this pest. 

Hibiscus bifurcatus and H. sabdariffa were grown beside heavily 
infested cotton at Isabela and both became infested. In the former 
species 4.2 percent of the seed capsules were infested and 0.7 per- 
cent of the pods in the latter. 

Hibiscus rosa-sinensis (var. Velvet Red) is a very common orna- 
mental, grown as hedges, along roadsides, and in gardens, at all 
elevations. However this species rarely, if ever, produces seed 
capsules, although buds are produced in abundance during the entire 
year. Of 697 buds collected adjacent to heavily infested cotton, none 
was found to be infested. First-instar larvae were installed on 
80 buds but none became infested. 

Although Hibiscus schizopetalus is quite common, it rarely devel- 
ops seed pods. The buds are small and not well adapted to the 
feeding habits of the larvae. 

Both Taylor (1936) in Africa and Willcocks (1916) in Egypt 
report the presence of the pink bollworm in Hibiscus cannabinus ; 
and one larva was taken in H. mutabilis by Loftin et al (1921) in 
Mexico. These two species are known to occur in Puerto Rico- but 
only in limited numbers. 

Of 568 seed pods of Hibiscus brasiliensis collected in an infested 
cotton-growing area over a period of several months at Boquerén, 
none was found infested. This plant is quite numerous on the 
southern coast between Boquerén and Ponce. 

No species of Hibiscus attacked by Pectinophora gossypiella in 
Puerto Rico is sufficiently numerous to be of any importance in main- 
taining this pest during the closed season of cotton production. 


ALTHAEA 


Although Althaea rosea (hollyhock) is occasionally attacked by 
the pink bollworm in Puerto Rico, it is not sufficiently abundant to 
be of any importance. Loftin, McKinney, and Hanson (1921) and 
Rude (1932) report it as a host plant in Mexico, and Willcocks 
(1916) in Egypt. 

ABUTILON 


Quantities of seed capsules of Abutilon hirtum were collected 
repeatedly near infested cotton and placed in rearing cages for 
emergence. From 502 pods collected at. Boquerén, 2 pink bollworm 
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_ moths emerged. From all the other collections no stage of this pest 
was ever recovered. The green pods are coated with a resinous 
secretion which might serve as a protection against certain insects. 
It is interesting to note that Holdaway (1926) reports Abutilon 
octocarpus and A. amplum as host plants of Pectinophora gossypiella 
in West Australia and A. indicum in South India; McDonald (1931) 
records it from A. hypoleucum in Mexico but believes it would not 
survive on this host plant in the absence of domestic cotton; and 
King (1917) reports it from hanbuk (Abutilon sp.) in Africa. 
Britton (1924) reports the presence of A. indicum, A. wmbellatum. 
and A. commutatum in Puerto Rico. 


MISCELLANEOUS RECORDS 


Three wild species of malvaceous plants are very common in 
Puerto Rico. These are Sida cordifolia, Malachra capitata, and Mal- 
vastrum sp. Large quantities of these plants were collected repeat- 
edly near infested cotton and placed in rearing cages but no stages 
of the pink bollworm were ever found in them. However, species of 
both Sida and Malvastrum have been reported as host plants of the 
pink bollworm in other parts of the world. 

Numerous seed capsules of Pariti tiliaceum were examined for 
the pink bollworm, but the results were negative. In most cases 
these fruiting forms were collected in cotton-growing areas heavily 
infested with the pink bollworm. Hoidaway (1926) reports that this 
shrub is a primary host plant of a closely related species, Platyedra 
scutigera, in Queensland and New South Wales. 

According to Hunter (1926), Cayla (1921) reports Bombax mon- 
guba (Bombaceae) as a host plant of Pectinophora gossypiella in 
Brazil. Numerous seed pods of a closely related species, Ceiba pen- 
tandra, were examined in Puerto Rico. but no stage of this pest was 
found in them. 

SumMMARY 


The seed pods of three malvaceous plants, Montezuma speciosis 
sima (maga), Thespesia populnea (emajagiiilla), and Abelmoschus 
esculentus (okra, or guingambé) were found to be important host 
plants of the pink bollworm in that they provide a continuous food 
supply for breeding during the dead season of cotton production. 
Several other plant species were attacked, namely. Abeloschus abel- 
moschus (algalia), Hibiscus sabidariffa (vina), Hibiscus trilobus, 
Hibiscus bifurcatus (buenas tardes), Abutilon hirtum (buenos dias), 
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and Althaea rosea (hollyhock, or varilla de San José). None of 
these species, however, is sufficiently numerous to be of any impor- 
tance. 
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A SEARCH IN THE GUIANAS AND TRINIDAD FOR 
PREDATORY BEETLES OF THE 
BAMBOO SCALES 


By K. A. Bartierr, Associate Entomologist, Puerto Rico Experiment Station, 
United States Department of Agriculture 


BAMBOO SCALES ARE COMMON THROUGHOUT THE WEsT INDIES 
AND NoRTHERN SouTH AMERICA. 


Throughout the West Indies and in northern South America 
there are two species of scales which commonly attack bamboo, Astero- 
lecanium bambusae (Bdv.) and A. miliaris (Bdv.). The former 
species generally confines its attack to the culms and larger branches, 
while the latter species usually attacks the leaves. In Puerto Rico 
both of these scales are particularly prevalent. Only one species 
of predatory beetle has been recorded as feeding on A. bambusae in 
Puerto Rico; Wolcott * reeords the collection of Scymnillodes cyanes- 
cens var. violaceus Sicard. S. M. Dohanian, in an unpublished report, 
states that he observed a number of predators feeding on bamboo 
seales in Trinidad. Director Lee, of the Puerto Rico Experiment 
Station of the United States Department of Agriculture in a trip 
through the West Indies and northern South America, also observed 
considerable numbers of predatory beetles feeding on bamboo scales. 


SEARCH FoR PREDATORY BEETLES WAS MADE IN BRITISH 
AND DutcH GUIANA AND IN TRINIDAD. 


In conjunction with a trip to British Guiana to obtain the 
Amazon fly,? there was presented the possibility of making a search 
for predatory beetles of the bamboo scales. An appropriation from 
regular funds of the Puerto Rico Experiment Station also afforded 
an opportunity to visit Trinidad and Dutch Guiana in search of 
these predatory beetles. I wish to take this opportunity to express 
my thanks to L. D. Cleare, Entomologist, British Guiana Depart- 
ment of Agriculture, G. Stahel, Director Experiment Station, Dutch 
Guiana, and to Alan Pickles Entomologist Trinidad Department of 
Agriculture, for their cooperation in the search and collection of 
these predatory beetles. 








1 Wolcott, G. N. ‘“‘Insectae Borinquenses”’. The Journal of Agriculture of the Uni- 
versity of Puerto Rico, Vol. XX, No.1. January 1936. 

2A cooperative project financed Uy the Puerto Rico Sugar Producers Association and 
the Fajardo Sugar Oo. 


493 











494 THE JOURNAL oF AGRICULTURE OF THE UNIVERSITY OF P., R. 


Eien? Species oF PREDATORY BEETLES WERE COLLECTED AND SHIPPED 
To Purerto Rico 


During a 4-day stay in Trinidad, six species of predatory beetles 
were found feeding on the bamboo scales A. bambusae and A. miliaris. 
The following species were collected in the vicinity of the Imperial 
College of Tropical Agriculture, St. Augustine, Trinidad, W. W. I.: 
Azya trinitatis Marsh., Cryptognatha nodiceps Marsh., Delphastus 
sp.. Pentilia castanea Muls., and Pentilia sp. * 


In Dutch Guiana during a 2-day search for predatory beetles, 
three species were found, namely Azya sp. probably trintatis and 
two species of Pentilia.* These collections were made at a planta- 
tion on the opposite side of the river from Paramaribo, Dutch Guiana. 
Collections were made from bamboo growing along the banks of 
drainage canals. In some cases it was necessary to collect from 
dugout canoes, and this factor, together with the constant danger of 
poisonous snakes, made collection rather difficult. 


In British Guiana three species were collected, Azya trinitatis, 
Pentilia castanea, and Pentilia sp.*.. In addition to the above species, 
which were sent to Puerto Rico, there were collected a few specimens 
of Scymnillus sp. and Delphastus sp. and one specimen of Azya 
pontbrianti Muls. On one occasion on bamboo planted near a sugar- 
eane field several specimens of Cycloneda sanguinea (L.) were ob- 
served feeding on A. miliaris. The shipments of predatory beetles 
sent by air express to Puerto Rico are summarized in Table 1. 


TABLE 1—A SUMMARY OF THE COLLECTIONS OF ADULT PREDATORY BEETLES IN BRITISH AND DUTCH 
GUIANA AND TRINIDAD WHICH WERE SHIPPED BY AIR EXPRESS TO PUERTO RICO, GIVING 
LOCATION, DATE, SPECIES, AND NUMBER SHIPPED 




















British Guiana 
Sept. 25 and | Dutch Guiana Trinidad 
Species | Oct. 2, 1937 Sept. 4, 1937 Aug. 4, 1937 
TRE = 
| 
| No. shipped No. shipped No. shipped 
Azya trinitatis...... 292 CS: 10 
Azya sp. probably trinitatis. eee 27 |. 
Cryptognatha nodiceps. . Ee aacd ll 
Curinus sp..... oe 639 
Delphastus sp Saye Keadinice veaewese erred 536 
Pentilia castanea... phy ee ee ee 278 
Pentilia sp. (1)......... nel 3 82 79 24 
MIE TPB o's. vccecdek vc} vlved Sams aepete PS epee oy 
SS ne eae Se pe 1,012 239 1,498 














(!) A dark brown species with red dots on wing covers. 


” A solid dark brown species. 
Determinations by E. A. 


Chapin, U. S. National Museum. 


*A dark brown species with red dots on wing covers, 
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BAMBOO ScALES APPEARED TO BE or LitTLE IMPORTANCE 
IN THE COUNTRIES VISITED. 


While both bamboo scales, Asterolecanium bambusae and A. mi- 
liaris, were readily found in all the countries visited, it is of impor- 
tance to record that the scale attacks were confined almost entirely 
to a single species of bamboo, Bambusa vulgaris Schrad; this was 
particularly true of A. bambusae found on the culms and of com- 
paratively slight infestation. In Puerto Rico. where natural enemies 
are lacking, these scales are found attacking not only the common 
B. vulgaris, but also most of the more important species of bamboo 
which have been recently introduced from other countries of the 
World. 

The species of beetles collected were found in proportionate num- 
bers to the adults shipped. Larvae of all the species collected were 
observed feeding on scales on both the culms and leaves. The adults 
were most abundant in the sunlight. It is hoped that the introduc- 
tion and establishment of these beetles in Puerto Rico may result in 
a reduction of our bamboo seale infestations. 














A DRYINID PARASITE ATTACKING BALDULUS MAIDIS 
IN PUERTO RICO 


By K, A. Bartuerr, Associate Entomologist, Puerto Rico Experiment Station, 
United States Department of Agriculture. 


An interesting parasite of the corn leafhopper, Baldulus maidis 
(Del. and W.),! was observed at Mayagiiez, Puerto Rico, during 
August 1937, by Wallace K. Bailey, Associate horticulturist at this, 
the Federal Experiment Station, who called it to the attention of the 
writer. Following observations, collections were made and material 
reared for determination. The parasite was found to be a new species 
of Gonatopus very near G. bicolor Ashm.,* known to attack Baldulus 
maidis in the United States. Observations were apparently made on 
the parasite in 1912 by T. H. Jones (1), who reared specimens of 
a new species of Gonatopus from cocoons collected on cane leaves. 
Wolcott (1) records the finding of Baldulus maidis parasitized by a 
blue-green strepsipteron, which might easily have been mistaken for 
the larval sac of this dryinid parasite. 


This parasite is antlike in appearance; the adult females are 
wingless. The forelegs of the female are especially adapted to the 
eatching and holding of the leafhopper while inserting an egg in 
the dorsal side of the abdomen. After oviposition the leafhopper is 
released and the parasite begins development. A wartlike protrusion 
develops on the abdomen of the leafhopper. This protrusion is a 
portion of the body of the parasite larva partially enveloped in 
east skins. When the parasite larva becomes full-fed the leafhopper 
dies and remains attached to the under side of the leaf for at least 
a short period. During this time the parasite larva detaches itself 
from its host and spins a white. flat, oval cocoon nearby on the leaf 
or stalk of the plant. From this cocoon the adult parasite later on 
emerges. 


Collections of living leafhoppers in the field showed a parasitiza- 
tion by Gonatopus of 15 percent. The effectveness of the parasite 
is somewhat reduced by a hyperparasite which attacks the cocoons. 
Specimens of this hyperparasite were reared and identified as 
Ooencyrtus n. sp.? 


1 Identification by P. W. Oman, Bureau of Entomology and Piant Quarantine. 
* Identification by A. B. Gahan, Bureau of Entomology and Plant Quarantine. 
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ECOLOGICAL NOTES ON MOSQUITOES ASSOCIATED 
WITH BROMELIADS' 


By George 8, TULLOCH 
Bureau of Entomology and Plant Quarantine, U. 8. Department of Agriculture 


Epiphytie bromeliads living on a variety of host plants are con- 
spicuous elements of the flora of Puerto Rico. In the coastal plain 
they are found in small numbers attached to mangroves growing 
near the seashore or to trees growing along the rivers. They are 
particularly abundant in the dense forest of the mountains, occur- 
ring in such numbers as to obscure almost completely the trunks of 
Sierra palms and other host trees. Conditions favorable for their 
development appear to be heavy rainfall, high temperature, and pro- 
tection from direct sunlight. Perhaps the most conspicuous brome- 
liad growing in the mountainous region of Puerto Rico is Catopsis 
berteroniana. 

The epiphytic bromeliad is an herbaceous plant with a shortened 
stem bearing a rosette of leaves and a panicle of flowers. Each 
narrow, lanceolate leaf has a sheath which surrounds the stem, and 
forms, with the sheaths of the other leaves of the rosette, a basin 
in which water and organic material collect. Special hairs, which 
are developed on the inner surface of the sheath, absorb water 
and dissolved substances for the plant. In the basins of these plants 
aquatic conditions suitable for the development of mosquitoes, snails, 
nematodes, midges, crustaceans. rotifers, ete., are found. 

In the mountains of Puerto Rico large numbers of mosquitoes 
are found in bromeliads. Here the heavy annual rainfall (over 100 
inches) insures the presence of water in the leaf basins at all 
times. The water usually is yellowish or brownish, the coloration 
being caused by the decomposition of leaves and other organic mate- 
rials which are washed into the bromeliads during the heavy rains. 
Certain observations pertaining to the temperature and pH value 
of the water, as well as to the species encountered, are summarized 
in Table 1. 

The range of temperature of the water in bromeliads contain- 
ing mosquito larvae was 65°-81° F. The temperature was usually 


1 These investigations were carried on in cooperation with the Federal Experiment Sta- 
tion at Mayagiiez, Puerto Rico, under the technical direction of the Division of Insectg Af- 
fecting Man and Animals, with special funds available to the Bureau of Entomology and 
Plant Quarantine, U. S. Department of Agriculture, for studies on insects of Puerto Rico. 
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less than 75° F. The higher temperatures are not common, as they 
are found only when the plants are exposed directly to the sun. 
The prevailing low temperatures of water in bromeliads are re- 
sponsible to some degree for the slower rate of development of these 
mosquitoes. 

The waters in all bromeliads examined were acid, the range of 
pH value being 3.8-6.6. The only sources of water in these plants 
are rain waters or dew, which has a pH value of 7. The shift to 
the acid condition apparently is a result of the decomposition of the 
organic materials present in the leaf bases. Possibly humic acids 
are liberated. Although certain protozoa, rotifers, and crustaceans 
have been cited ? living in waters with a pH value as low as 3.2-3.8, 
no similar records for insects are available. Mosquito larvae have 
been taken in water with a pH range of 5.8-8.6°, but no records 
of insects developing in waters more acid than this are available. 
The bromeliads are likewise living in an acid environment since 
they utilize the water and dissolved materials contained in the leaf 
bases. The method by which a protoplasmic system adapts itself to 
a medium that is strongly acid or alkaline is not completely under- 
stood. The theory that hydroxyl and hydrogen ions penetrate mem- 
branes slowly and are neutralized by buffers within the protoplasm 
appears to be as adequate as any. 

The species of mosquito larvae that were taken from bromeliads 
were Wyeomyia mitchellii Theobald, Culex americanus (Neveu- 
Lemaire), Megarhinus portoricensis Roeder, and Corethrella appen- 
diculata Grabham. The larvae of W. mitchellii are bright yellow 
and have slightly flattened bodies. Much of their time is spent feed- 
ing over or resting on the debris at the bottom of the water. They 
come to the surface for air less often than the majority of mos- 
quito larvae. The larvae of €. americanus have bodies well pro- 
vided with tufts of bristles. They are usually found at the sur- 
face and descend to feed for only brief intervals. The larvae of 
C. appendiculata are small, active forms which were always asso- 
ciated with one or both of the above species. M. portoricensis was 
taken only once in bromeliads at Maricao, P. R., August 1935, at 
an elevation of 2,000 feet. This record is not included in table 1, 
as temperature and pH values were not taken. 








2Heilbrunn, L. V. An Outline of General Ph jology, p. 881. Philadelphia. 1937. 
*Ohapman, R. N. Animal Ecology, p. 151. ew York. 19381. 
















SNUDI4L9IUD * 
sNUDILIWD * 


SNUDILIUD * qsel0g [vaoHeN opjnbr’y 


gre 


SNUDIAIUWD * 
wpeyonw “Ay ‘snuUDoIUD * 
SNUDINLIULD * 
SNUDINLIULD * 
SNUDINLIWD * 

HNeyonU “MM ‘snuDILIWD 
1ppayopM “AA ‘eNUDILIULD * 
SNUDINAIULD * 
SNUDINLIULD 
M ‘snupriswUD * 


BOOOOOHGOSO OOO 
SSSSSSSsss 83s 
S22 0T Om WO 


oe 


HIAYONU * “"(qReg 007}01G) ISe0g [VUO}VN opNbny] |---- +--+ -1z ABT 
ipjayonm “yy ‘enunotisawmn * 
snuvotisamDd 

Dyvynaipuaddn * “Hpayonu “Af 


So 
—t2@ 


> Dit 
aN 


*'qseJog [BUOTIEN OBOTIBW 


upayonu “yy ‘snundtsswmD 
snunoii3aUD 

sNUDINLIWD 

snUudILIULD 

SNUDINAIULD 

snunoisaUDd 

sNUDIILIUD 

17/ayonM “fy ‘enuUDIzsUD 
pyoynapusddn “Dp ‘enupoisaud * 
pypoynaipuaddn * ‘snundisamD 


— 


BSSBES33E 
rH NMFOOrDAO 


soso [PUOTIBN opbuy |---------- gz youwyy 


= 


SNUDILIULD “D ‘BPPAYDjVUL * 

Ha Yyop ue * 

SNUDINLIND * 

SNUDILIVLD 

sNUDINAIMD “FD ‘HPpAYONWU * 

Hpjeyonu * 

pypjnnpuaddn “D ‘snunoqu9awD 
tyjayonm DiAmowhMy ‘enuDzHuIUD “D 
Dyonpusddn vyasyjI40D ‘enuDItsaWD “72 
sNUDBLIWMD FIND 


BE GUSUSUSUSU 


So 


E 
A 
Z 
2 
: 
4 





ORR 
WAH SOMMOOTHT SCHODOHMOMBH OOD MOH HOCOMDOS "OS 


SOSSSSSSSS GH stnnt HG KoOddtoowes woo 
' 


mNOTOOM DAS 


000 ‘8 "**9ses0g [BUOTJEN OBB [°° "gz Arenues 











} 





| “qo 
jUeseld seedg } 198M JO | 1038M JO “ON 309} 

Hd oin{eie TOTOIOH | ToPyeao_ 

-dmey, 


Ay TB00"] aed 














| 
“9861 ‘OOIY OLUAAY NI SAVIIANOUA NI ONIGAAUA SAOLIQOSOW 40 SAUOOTA NOILIATIOQ—| AIAV.L 





















THE BIRDS OF SABA 


By Sruart T. DANFORTH 
College of Agriculture and Mechanic Arts, University of Puerto Rico, 
Mayagiiez, P. R. 


During the course of a leave of absence granted by the Hon. 
Board of Trustees of the University of Puerto Rico, the author spent 
the first seven months of 1937 making collections and continuing 
investigations already begun on the fauna of the Lesser Antilles. 

One of the first islands to be visited was Saba, on which the 
author, accompanied by Mr. Gustavo Biaggi as assistant, spent the 
period from January 23 to February 4 

Saba is merely a solitary extinct and rugged voleano arising 
precipitously from the sea in the northern Lesser Antilles, at a dis- 
tance of 17 miles northwest of St. Eustatius, 21 miles northwest of 
St. Kitts, and 26 miles southwest of St. Martin. It is a Dutch 
possession, and is regarded as a dependency of the colony of Cura- 
cao, though it is approximately 500 miles from the island of that 
name. Although it is a Dutch possession, English is the only lan- 
guage spoken by the residents, and United States currency is used 
for all business except dealings with the government. 

The only ordinary means of reaching the island is by means of 
the small Dutch mail steamer ‘‘Baralt’’ which makes two round 
trips a month between Curacao, St. Thomas, St. Kitts, and the three 
small Dutch islands in the northern Lesser Antilles (Saba, the Dutch 
port of St. Martin, and St. Eustatius). The landing at Saba is 
very difficult, as there is no harbor and the small boat which takes 
passengers ashore from the steamer merely lands them on the rocks 
on a beach in an exposed position on the southern coast. There one 
should count on receiving a ducking from the spray and waves as 
part of the ordinary landing procedure. A complaining passenger 
was very simply rebuked by the stolid boatman with the admoni- 
tion ‘‘This is Saba’’. From the landing place, (where the only 
building is a small customs house), a pathway in large part cut 
as steps in the solid rock of the mountainside leads up to the town 
known as The Bottom, occupying an extinct voleanie crater at about 
900 feet elevation. This is the seat of government, and here resides 
the ‘‘Gezaghebber’’, or district governor. After obtaining permis- 


sion from him to make our collections, we continued on up the moun- 
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tain pathway to another village of about equal size known as Wind- 
wardside, at an elevation of about 2000 feet on a shoulder on the 
eastern slope of the mountain. Here our friend, Mr. Stanley John- 
son, had made arrangements for us to stay, there being no regular 
hotel or boarding accomodations on the island. This was the cen- 
ter of our activities during our entire stay. 

The rugged voleano which comprises Saba attains a height of 
2820 feet, according to the British Admiralty charts. Its upper parts 
are known locally as ‘‘the Mountain’’, and are clothed by an almost 
pure stand of tree ferns extending to the very summit. At that 
point there is a rather small extinet crater in which bananas are 
planted to protect them from the wind. Some large boulders have 
been thrown up on the rim by volcanic action these constituting the 

_extreme highest points of the island. 

From the higher parts of the mountain there extend down to 
the sea a number of steep walled, deep, rugged ravines known locally 
as ‘‘guts’’. These are filled with a dense semi-xerophytic growth 
of brush and small trees, and together with the mountain top are 
the best places to find birds. The rest of the mountain side (and 
practically all of Saba is mountain side) has rather sparse vegeta- 
tion due to its exposed position and the cultivations of the residents. 
In the northwestern part of the island there is an abandoned cop- 
per mine, comprising various caves and tunnels. Here many bats 
occur. Iguanas and snakes abound in the guts. 

Previous to our visit I find record of only two ornithological 
collectors who had visited the island. F. A. Ober visited Saba 
approximately sixty years ago, and apparently collected but very 
few birds (among them the type of Geotrygon sabae). No report 
was written on them, but reference to a few specimens in the U.S. 
National Museum secured by him is made by Ridgway (U. 8S. Nat. 
Mus. Bull. 50). James Bond, of the Academy of Natural Sciences 
of Philadelphia, made a short visit to the island in November and 
December, 1928 and collected a few birds which are now in the 
collections of that institution. He published no report on his work 
there, but reference is made to a few Saba birds in his ‘‘Birds of 
the West Indies’’. 

I have been able to find published records of 19 species of birds 
(2 of them doubtful) from Saba prior to our visit. Eight forms 
were added to the list as a result of our work, bringing the list 
of birds known from Saba up to 28 forms (including three which 
are doubtful). A few records obtained on a very short visit to 
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Saba in December, 1927 while travelling on a sailing vessel en route 
to other islands are included. Doubtless this list could be increased 
considerably by long continued observations, chiefly through the 
addition of migratory birds. 

In conclusion I must express a debt of gratitude to the many 
people in Saba who most willingly and whole-heartedly assisted us 
in our work. Without the kindly cooperation of De Plv. Gezagheb- 
ber it would have been impossible for us to obtain permission to 
collect in a place where this is now difficult to obtain. To Mr. H. 
Stanley Johnson of Windwardside we are especially indebted for 
making all the physical arrangements for our stay and for the 
transportation of ovr luggage and equipment. and for many other 
favors shown during our visit. Mr. J. Lambert Johnson, a local 
hunter who knows every foot of his native island, and who is pos- 
sessed of unbounded energy, was of special assistance due to his 
knowledge of the island and its birds. Without his aid our collec- 
tions would have been much poorer. The greater part of the popula- 
tion of Windwardside and nearby country willingly helped in every 
way that they could, and it is a matter of regret that space for- 
bids mention of more of these good people who treated us with such 
universal genuine hospitality and willing helpfulness as is -rarely 
found. 

An annotated list of the birds known from Saba follows: 


Puffinus lherminieri lherminiert Lesson 
Audubon’s Shearwater 
Wedrigo 

An adult male and an egg taken from a hole in the rocks at 
Hell’s Gate (altitude about 2,000 feet) on January 27 were brought 
tome. The egg, which was fresh, was white, and measured 52 « 38.8 
millimeters. The bird had the iris dark brown; bill bluish slate, 
black at the tip; legs and feet bluish slate anteriorly, the backs of 
the tarsi and the soles being black. The species was said to nest 
commonly on the higher parts of the island. 


Phaéthon aethereus mesonauta Peters 
Red-billed Tropic-Bird 
White Bird 
There is a rather large nesting colony of this species on the 


Booby Hill Cliffs. At the time of our visit most of the birds had 
downy young, and it proved possible to find but two eggs, both 
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rather heavily incubated. Local boys managed to capture con- 
siderable numbers of both adult and young birds alive. Of these 
we preserved three adult males one adult female, and two downy 
young as specimens. The adults had the iris dark brown; bill bright 
orange red; legs, base of toes and webs light bluish tinged with 
yellow in parts; tips of toes black. The downy young had the iris 
brown; bill, legs, and basal part of feet bluish gray slightly tinged 
with yellow; tips of feet and webs black. 

The two eggs collected on January 29 were so completely covered 
with brown, red and bluish speckling as to appear like earth. They 

measured 58.8 < 46.4 and 63.3 « 43.5 millimeters. 

We were told that these birds frequent the vicinity of Booby 
Hill Cliffs during the entire year. On December 20, 1927 I observed 
one ot sea about 20 miles north of Saba. The species has not been 
previously recorded from Saba. 


[Phaéthon lepturus catesbyi Brandt. 
Yellow-billed Tropic-Bird. 

Bond (Birds of the West Indies, p. 8) states that he observed 
this species at Saba, but I regard the record as somewhat doubt- 
ful in view of the facts that no specimens were taken, and that the 
Red-billed bird is certainly the common if not the only nesting 
species of the island.] 

Sula leucogasier leucogaster (Boddaert) 
Booby 

On December 20, 1927 three were observed at sea some miles to 

the north of Saba. 


[ Dendrocygna autumnalis autumnalis (Linnaeus). 
Black-bellied Tree-Duck 


There is an extremely doubtful record by Bond (Birds of the 
West Indies, p. 48) who merely lists ‘‘Saba?’’, with no explanation. 
among the islands from which the species is recorded.] 


Buteo jamaicensis jamaicensis (Gmelin) 
West Indian Red-tailed Hawk. 
Chicken Hawk or Macaw 


Seen regularly soaring over the higher parts of the island, but 
oddly all specimens noted were immature examples which had not 
yet attained the red tail. One of these, a male, was shot on the 
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top of the mountain on January 30. It is remarkable for being 
smaller than any of six specimens of this race from Hispaniola and 
Puerto Rico in my collection. It exhibits the following measure- 
ments: Length (in flesh) 473; extent 1,109; wing 317; tail 188; 
culmen from base 45.7; culmen from cere 25.1; tarsus 76.3 milli- 
meters. Bond obtained a specimen in 1929, but unfortunately it was 
apparently lost before measurements could be made of it. 

The stomach of the specimen collected in 1937 contained a large 
Tat. 

Falco sparverius caribaearum Gmelin 
Antillean Sparrow Hawk 
Killi-killi 

Rather locally distributed; observed at Windwardside, on the 
Mountain, and at the Sulphur Mine. Two pairs were collected. The 
stomachs of one pair were filled with large yellowish brown spiders, 
while those of the other pair contained exclusively crickets. 


Sterna fuscala fuscata Linnaeus 
Sooty Tern 


On December 20, 1927 a flock of 25 was observed feeding at sea 
some twenty miles north of Saba. 


Zenaida aurita aurita (Temminck) 
Martinique Dove 


Ridgway records an adult male from Saba. 


Zenaida aurita zenaida (Bonaparte) 
Zenaida Dove 


Mountain Dove 


Fairly common; noted from sea level to about 2,000 feet. A male 
collected in Spring Bay Gut on January 27 unquestionably repre- 
sents this race. 

Upon examination of the material from the northern Lesser 
Antilles in my collection I find it impossible to agree with Wetmore 
(Journ. Agric. Univ. P.R., 21, 1937, p. 11) in his statement that 
zenaida and aurita are distinct species, confined respectively to the 
Greater and Lesser Antilles. In addition to the specimen from Saba, 
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I have one from Antigua which is typical zenaida. These specimens 
from Montserrat are more or less intermediate, one being closer to 
zenaida and two to aurita. Single specimens from St. Martin. St. 
Eustatius, and St. Kitts are aurita without doubt. During a few 
hours spent on St. Martin on January 20, 1937 I had the oppor- 
tunity of observing 9 captive birds, all said to have been obtained 
on St. Martin. Of these two were typical zenaida, three were typical 
aurita, and four were intermediate. 

The stomach of the bird collected on Saba was filled with seeds, 
some leguminous, and some unidentified hard, round black seeds. 


Columbigallina passerina nigrirostris Danforth 
St. Kitts Ground Dove 


Six were observed, and a male was collected at Spring Bay on 
January 27. Its bill was entirely dusky brown. 


Oreopeleia mystacea mystacea (Temminck) 
Bridled Quail-Dove 
Wood Hen 


This bird is rather rare, being found in the brush-grown guts 
which run down the mountain side in Saba. Here the bird is very 
difficult to obtain, the bird’s shyness, the rugged topography, and 
the dense brush making it difficult to approach within gunshot of 
a bird once it is heard calling. After much effort three birds (two 
males and a female) were obtained at Hell’s Gate Gut. Island Gut, 
and Spring Bay Gut. These specimens differ in nowise from speci- 
mens from the islands of St. Kitts to St. Lucia. As I have shown 
in the Proceedings of the Biological Society of Washington, May 
19, 1938, p. 73 Riley’s description of Geotrygon sabae was evidently 
based on an immature bird which he mistook for an adult, and 
consequently this name should be regarded as a synonym of Oreopeleia 
m. mystacea. 

An adult male collected in Hell’s Gate Gut on January 28, 1937 
had the iris orange; the bill rose red at the base and whitish at 
the tip; the legs and feet of a pinkish flesh color, the claws light 
slate. 

The three stomachs contained seeds 68.3 per cent (mostly of an 
unidentified hard, round black variety) ; leaves 5 per cent, and frag- 
ments of some starchy root with a hairy epidermis, 26.7 per cent. 
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Sericotes holosericeus holosericeus (Linnaeus) 
Blue-breasted Hummingbird 


Not common. A few were observed at Windwardside, Spring 
Bay, and on the Mountain. A male was collected at Spring Bay 
on January 26. 

Orthorhynchus cristatus exilis (Gmelin) 
Gilt-crested Hummingbird 


The commonest of the hummingbirds in Saba, but still scarcely 
abundant. More were observed near the summit of the Mountain 
(where a male was collected on January 30) than elsewhere. 


Eulampis jugularis (Linnaeus) 
Garnet-throated Hummingbird 


Half a dozen were observed in the tree fern forest and banana 
plantation at the summit of the Mountain on January 30. The 
stomach of a female collected contained exclusively small spiders. 


[Tyrannus dominicensis vorax Vieillot. 
Large-billed Kingbird. 
Woodpecker. 


A bird known locally as the ‘‘ Woodpecker’’, which answers the 
description of this bird, and is said to perch on the telephone wires 
and sally forth after insects is said to occur on Saba only during 
the summer months. No specimens from Saba have been recorded, 
so the species is listed hypothetically. | 


Elaenia martinica rvsii Sclater 
Riise’s Elaenia 

Apparently very scarce on Saba, only three being observed during 
the course of our visit, and residents of the island knew no name 
for it. A silent female was collected deep in the ravine of Spring 
Bay Gut on January 27, and another female, also silent, in deep 
brushy woods at Spring Bay the next day, and one was heard sing- 
ing on the top of the Mountain on January 30. As I have already 
demonstrated (Journal of the Barbados Museum and Historical 
Society, Vol. S, May, 1938, p. 123), these specimens exhibit charac- 
teristics (particularly those of size) of rvisu rather than of typical 
martinica. The measurements of a male from Saba given by Ridg- 
way (U.S.N.M. Bull. 50, 1907, p. 427) also agree best with ritsii. 
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The first stomach contained two berries and the second some hard, 
round, black seeds. 


Cinclocerthia ruficauda pavida Ridgway 
St. Kitts Trembler 
Trembling Thrush 

This bird was found only in the tree fern growths on the higher 
parts of the mountain, and even there it is not very common. It 
is said to nest in holes in the trunks of rotting tree ferns, and to 
lay blue eggs. A male was collected in Island Gut on January 28, 
a male near the top of the Mountain on January 29, and a female 
at the same place the next day. 90 per cent of the contents of their 
stomachs consisted of land snails which were identified by Dr. Paul 
Bartsch as Helicina fasciata Lamarck. Coleoptera formed 7 per 
cent, and other insects 3 per cent. 

Specimens of C.r, pavida from Saba and Montserrat in my collec- 
tion are much more rufescent above, and to some extent below, than 
C.r. tenebrosa from St. Vincent. 

Two males from Saba measure: Wing 101.4-103 (102.2) ; tail 
84-87.1 (85.5); culmen from base 34.9-38.5 (36.7) ; tarsus 29.2-29.4 
(29.3). One female measures. wing 99.8; tail 88.3; culmen from 
base (broken, but it is over 40); tarsus 30.8 millimeters. 

An adult male collected in Island Gut on January 28, 1937 had 
the iris bright orange yellow; bill black; legs and feet yellowish 
brown, the soles tinged with yellow, and the claws grayish brown. 


Margarops fuscatus fuscatus (Vieillot) 
Pearly-eyed Thrasher 
Thrush 


This is undoubtedly the most common bird on Saba, frequenting 
all wooded and brushy regions, from which it calls with great per- 
sistency. 1M 

Four specimens were collected, three at Spring Bay and one 
on the top of the Mountain. These appear to represent typical fus- 
catus, but the races of this species are very poorly marked, making 
identification of specimens from islands near where the ranges of 
fuscatus and densirostris meet at times somewhat problematical. 

The four stomachs contained an Anolis lizard, 6.2% ; lepidopterous 
larvae 10% ; insects 1.3% ; berries 45% ; drupes 16.2% ; hard, round, 
black seeds 21.3%. 
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Allenia fusca (P.L.S. Miiller) 
Sealy-breasted Thrasher 
Thrush; Black-billed Thrush 
Six were observed on a wooded hillside near Windwardside known 
as ‘‘The Level’’ (due to its top being so much flatter than most 
of the land on this rugged island), and one at Spring Bay. At the 
former locality two males were collected on February 1. The iris 
of one of these was bright yellow; its bill black; its legs and feet 
dusky slate, claws dusky, soles yellow. One stomach contained 
berries and the other drupes. 


Vireo calidris calidris (Linnaeus) 
Jamaican Vireo 
Ridgway (U.S.N.M. Bull. 50, TIT, 1904, p. 138) refers a female 
Vireo from Saba to this form. As this species is usually either a 
migrant or summer resident in the West Indies. none were found 
at the time of our visit. 


Coereba bartholemica (Sparrmann) 
St. Barts Honey Creeper 
Yellow-breast 
Common, but not so abundant as honey creepers in most islands. 
Two males were collected. Both have considerable white in the 
frontal region. They measure: wing 61.3-61.8 (61.65) ; tail 40.4-42; 
(41.2); culmen from base 16.5-17.7 (17.1); tarsus 17.8-17.8 milli- 
meters. Their stomachs contained insects 50 per cent (small Coleop- 
tera 25 per cent); and small seeds (mostly soft), 50 per cent. One 
stomach contained a large piece of gravel and several fine grains of 
sand, very remarkable to find in this typical, diminutive, weak Coere- 
bine stomach. 
Compsothlypis americana pusilla (Wilson) 
Northern Parula Warbler 
A male was collected at Spring Bay on January 27. Previously 
recorded by Bond. 
Dendroica discolor discolor (Vieillot) 
Northern Prairie Warbler 


Two were observed, and a female collected, at Spring Bay on 
January 26. Another was seen on January 28, Not previously 
recorded from the island. 
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Setophaga ruticilla (Linnaeus) 
American Redstart 


An apparent female was collected at Spring Bay on January 28. 
Its stomach contained a moth, Coleoptera, and other insects. Not 
previously recorded from the island. 


Tanagra flavifrons flavifrons (Sparrmann) 
Green Euphonia 


On February 1 a pair was observed in Spring Bay Gut. They 
kept so continually on the move on the densely wooded precipitous 
ravine sides, usually managing to keep on the opposite wall of the 
ravine to their pursuer, that it proved impossible to collect them. 
This constitutes a new record for the island. 


Tiaris bicolor omissa Jardine 
Carib Grassquit 
Tobaceo Seed 


Common at Spring Bay, Windwardside, and the lower parts of 
the mountain. The stomachs of a pair collected contained small 
seeds with the addition of sand for grinding purposes. 


Lozigilla noctis coryi (Ridgway) 
St. Eustatius Bullfinch 
Robin 

Common at the top of the Mountain rare on the rest of the 
island, where observed on a few occasions at Spring Bay and 
Windwardside. Four adult males, an immature male, and an imma- 
ture (?) female were collected. These agree well with specimens 
of coryi from other localities. Their measurements are as follows: 
4 adult males, wing 68.1-69.6 (69); tail 51.2-53 (52.3); eulmen 
from base 15.6-16.2 (15.9); tarsus 19-20.2 (19.65). 1 immature 
male, wing 63.9; tail 45.6; culmen from base 16; tarsus 19.1. 1 
immature? female, wing 57.2; culmen from base 16; tarsus 18.5 
millimeters. 

Five stomachs examined contained seeds 80 per cent, and ber- 
ries 20 per cent, and all had sand or gravel in addition for grinding 
purposes, 





